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1 TEST ÖZETú (Test Summary) 

Deneyler aüaù×daki standarda g|re yap×lm×üt×r. The tests were performed according to following Standard. 

1.1 Ür�n Standartlar× (Product Standards)   

Dok�man Numaras× 
Document Number 

Ad× 
Title  

MIL ² STD ² 461F 
Cihazlar×n ve Alt Sistemlerin Elektromanyetik Giriüim Karakteristiklerini Kontrol için 
ûartlar /  Requirements for The Control of Electromagnetic Interference Characteristics of 
Subsystems and Equipment 

1.2 Yay×l×m Deneyleri (Emission Tests) 

Standart 
Standard 

Test Ad× 
Test Type 

Sonuo 
Result 

Ao×klama 
Comment 

RE102 
(10kHz ² 18GHz) 

Iü×ma Yolu ile Yay×l×m 
Radiated Emission ² Electric Field 

Geoti 
Pass 

Bu deney g�ncel akreditasyon 
kapsam×m×zdad×r. This test is covered 
our current accreditation scope. 
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2 KULLANILAN TANIMLAR ve KISALTMALAR (Definitions and Acronmys Used in This Test Report) 

DGC Deneye Giren Cihaz EUT Equipment Under Test 

ESD Electrostatic Discharge MF Magnetic Field 

DBD Dikey Bulaüt×rma D�zlemi VD Voltage Dips 

YYO Yar× Yans×mas×z Oda CE Conducted Emission 

VCP Vertical Coupling Plane RE Radiated Emission 

YBD Yatay Baùlaüt×rma D�zlemi DP Disturbance Power 

HCP Horizontal Coupling Plane H&F Harmonics & Flicker 

CDN Coupling ² Decoupling Network T Click 

LISN Line Impedance Stabilization Network TI Transient Immunity 

SAC Semi-anechoic Chamber TE Transient Emission 

AM Amplitude Modulation EFT Electrical Fast Transient 

PM Pulse Modulation EMC Electromagnetic Compatibility 

RI Radiated Immunity RF Radio Frequency 

CI Conducted Immunity EM Electromagnetic 

 Onayl× kutu, deney raporunda kullan×lan üartlar× g|sterir. (This sign indicates that listed condition is applicable 
for this test report.) 

 Onays×z kutu, deney raporunda kullan×lmayan üartlar× g|sterir. (This sign indicates that listed condition is not 
applicable for this test report.) 
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3 DENEYE GúREN CúHAZ (Equipment Under Test) 

Deneye giren cihaz masa�st� cihaz olarak deùerlendirilmiütir. Masa�st� cihaz×n genel kurulum d�zeneùi üekil 1 
de aüaù×da g|sterilmiütir. 
The device that entered the experiment was considered a desktop device. The general setup of the desktop device is shown 
below figure 1. 

 
ûekil 1: Standart Deney D�zeneùi / Figure 1: Standard Test Setup 

3.1 Deneye Giren Cihaz×n Tan×m× (Description of EUT) 

Ad× 
Name 

JOVA 
JOVA 

Tan×m× 
Description Dizel yak×tl× kabin içi kuru tip hava ×s×t×c×.  

Model 
Model N60 Seri Numaras× 

Serial Number J601809100001 

Cihaz Yeri Tipi 
Kind of handling 

 Zeminde duran cihaz  
Standing floor equipment 

 Masa�st� cihaz 
Table top equipment 

Diùer 
Other 

3.2 G�o Kaynaù× (Power Supply) 

Giriü Gerilim  
Input Voltage 24VDC G�o  

Power 96 W 

G�o Kablosu 
Power Cable 

 Sabit  (permanent) 
 Ekranl× (Shielded) 

 S|k�lebilir (removable) 
 Ekrans×z (un-shielded) 

Kablo uzunluùu (m): 2m 
Cable Length 

Besleme Hatlar× 
Supply Lines  (+) , (-)  L+N  3P + N  3P+PE  3P+N+PE 

3.3 DGC Çal×üma Modu ve Yard×mc× Cihazlar  (EUT Operation Mode and Support Equipments) 

3.3.1 DGC, deneyler esnas×nda aüaù×daki üartlar alt×nda çal×üt×r×lm×üt×r. (The EUT was operated under following 
conditions during the tests.) 
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Deneyler DGC·nin normal çal×üma koüullar×nda uygulanm×üt×r. DGC ye yard×mc× bileüenler dahil edilerek, 
yaz×l×m vas×tas×yla kontrol edilmiütir. The tests were performed normal operation mode of the EUT. The EUT is 
controlled by software, including auxiliary components.  

3.3.2 Deneyler esnas×nda DGC· nin bileüeni olmayan aüaù×daki cihazlar DGC· ye baùlanm×üt×r. (The listed 
peripheral devices which are not part of the EUT were connected to the EUT during measurements.)  

Ad× 
Name 

Üretici 
Manufacturer 

Model 
Model 

Ao×klama 
Description 

AKÜ --- --- 24 V 

 

 
Resim 1: DGC resmi / Picture 1: Picture of EUT 
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Resim 2: DGC resmi / Picture 2: Picture of EUT 

 

 
Resim 3: DGC·nin Kumanda Paneli / Picture 3: Control Panel of EUT 
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Resim 4: DGC·ye tak×lan ferritler / Picture 4: EUT inserted ferrites 

 

 
Resim 5: Deney D�zeneùi / Picture 5: Test Setup 
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Resim 6: Deney D�zeneùi / Picture 6: Test Setup 
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4 GENEL TEST ûARTLARI (General Test Conditions) 

4.1 Çevresel ûartlar (Environmental Conditions) 

Bu raporda aksi belirtilmedikçe deneyler aüaù×daki çevre üartlar×nda yap×lm×üt×r. Unless otherwise noted in this 
report, the tests has been done at following environmental conditions. 

 

S×cakl×k (Temperature) : 15 ² 35 � C 

Nem (Humidity) : 30 ² 60 % 

Atmosfer Bas×nc× (Atmospheric Pressure) : 860 ² 1060 Pa 

4.2 Test Cihazlar×n×n Kalibrasyonu (Calibration of Test Equipment) 

Kalibrasyon sistemi, EMC Test ve Kontrol Hizmetleri A.û.· nin kalite y|netim sisteminin bir parças×d×r. Test 
cihazlar×n×n kalibrasyonu, Uluslararas× Birimler Sisteminde (SI) tan×mlanm×ü birimleri realize eden ulusal |lç�m 
standartlar×na izlenebilirliùi belgeler.  

 The calibration system is a part of EMC TeVW Ye KonWUol Hi]meWleUi A.û.·V qXaliW\ managemenW V\VWem. The calibUaWion 
of test equipment documents the traceability to national standards which realize the unit of measurement according to the 
International System of Units (SI). 
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5 TEST SONUÇLARI (Test Results) 

5.1 RE102 ² Iü×ma Yolu ile Yay×l×m, 10kHz ² 18GHz (Radiated Emission ² Electric Fields) 

5.1.1 Amao (Purpose) 

Bu deneyin amac×, elektrikli veya elektronik cihazlar taraf×ndan �retilen ×ü×ma yollu istenmeyen iüaretlerin 

seviyelerini |lçmektir. DGC· nin |lç�len emisyon deùerleri belirlenen limitleri aümamal×d×r. The purpose of this test 

is to measure the levels of radiated spurious signals generated by the electrical or electronic equipment.  The measured 

emission level of the EUT shall not exceed the specified limit. 

5.1.2 Test Limiti (Test Limit) 

DGC· den 1m uzakta |lç�len elektrik alan yay×l×m deùerleri 2Mhz-18GHz aral×ù×nda RE102-4 (Ground 

Application, Navy Mobile&Army) limitlerini aümamal×d×r. DGC 'should not exceed the RE102-4 (Ground 

Application, Navy Mobile&Army) limits in the frequency range 2MHz-18GHz. 

  

 
ûekil 2: RE102-4 Limit Eùrisi / Figure 2: RE102-4 Limit Curve (Ground Application, Navy Mobile&Army) 
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5.1.3 Testlerde Kullan×lan Cihazlar (Test Equipment) 

Testlerde aüaù×da listelenen cihazlar kullan×lm×üt×r. The test equipment used is listed below. 

Cihaz×n Ad× 
Equipment Name 

Seri Numaras× 
Serial Number 

Modeli 
Model 

Üretici 
Manufacturer 

Kalibrasyon 
Bitiü Tarihi 

End of Calibration 
Spektrum Analiz|r 100185 ESCI ROHDE&SCHWARZ 02/2019 

Spektrum Analiz|r 1032.5510.53 ESMI ROHDE&SCHWARZ 08/2020 

Çubuk Anten 090921 RA0930M EMC 12/2018 

Bikonik Anten 090923 BA30300M EMC 12/2018 

Horn Anten 090978 HA2001G EMC 12/2018 

Horn Anten 091401 HA1G18G EMC 12/2018 

úüaret Üreteci 102337 SML03 R&S 01/2019 

LISN 090913 LS100A4 EMC 02/2019 
Tablo 1: RE102 Test Cihazlar× / Table 1: RE102 Test Equipments  

 

5.1.4 Kalibrasyon D�zeneùi ve Prosed�r� (Calibration Setup and Procedure) 

Kalibrasyon d�zeneùine ait fotoùraf aüaù×da verilmiütir. Ölç�m an×nda kullan×lacak koaksiyel kablo ve 

zay×flat×c× ile kalibrasyon yap×lm×üt×r. úüaret �reteci ile 10kHz, 15MHz ve 30MHz frekanslar×nda (limit ² AF - 6dB) 

alt×nda olacak üekilde �retilen iüaret 10pF �zerinden anten devresine uyguland×. Her bir frekansta al×c× cihazda 

okunan iüaret kaydedildi. Al×c× cihazda |lç�len deùer uygulanan iüaretin �3dB aral×ù×ndad×r. 

Her bir anten için antenlerin kullan×ld×ù× en y�ksek frekanslarda (200MHz, 1GHz ve 18GHz) limit ² AF ² 6dB 

seviyesindeki bir iüaret verici antene uygulan×r. Al×c× cihaz ile normal |lç�m taramas× yap×l×r. Al×c× cihazda 

okunan deùerler kaydedilir. 

The calibration setup are shown below. The calibration was performed with coaxial cable and atttenuator used during 

measurement. The calibrated signals which is at least (limit-AF-6dB) below the applicable limit at 10kHz, 15MHz and 

30MHz were applied to the rod antenna network via 10pF. For each frequnecy the signal is measured using the receiver and 

iV YeUified WhaW iW iV ZiWhin �3dB of Whe injecWed Vignal. 

At the highest frequency for other antennas the signal (200MHz, 1GHz and 18GHz) which is at least (limit-AF-6dB) 

below the applicable limit were applied to transmitting antenna. The receiving device is scanned with a normal measurement. 

The readings on the receiving device are recorded. 
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ûekil 3: RE102 Rod Anten Kalibrasyon D�zeneùi Blok ûema /  

Figure 3: RE102 Rood Antenna Calibration Setup Block Diagram 

 

 

Frekans Anten Fakt|r� 
[dB] 

Limit ²AF-6dB 
[dBuV] 

Ölç�m 
[dBuV] 

15 MHz 10.45 7.55 6.12 
30 MHz 11.7 6.3 6.25 
200 MHz 14 10 11.6 
1 GHz 21 17 16.63 
18GHz 42 21 20.22 

 

Tablo 2: RE102 Kalibrasyon Sonuçlar× / Table 2: RE102 Calibration Measuremets 
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ûekil 4: RE102 Rod Anten Araya Girme Kayb× Ölç�m Grafiùi /  

Figure 4: Rod Antenna Insertion Loss Measurement Graphic 

 

 
Resim 7: RE102 Rod Anten Araya Girme Kayb× Ölç�m D�zeneùi /  

Resim 7: RE102 Rod Antenna Insertion Loss Measurement Setup 
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ûekil 5: RE102 Bikonik Antenin Araya Girme Kayb× Ölç�m� /  

Figure 5: RE102 Biconical Antenna Insertion Loss Measurement Calibration Measurement 

 

 
ûekil 6: RE102 Horn Antenin Araya Girme Kayb× Ölç�m� /  

Figure 6: RE102 Horn Antenna Insertion Loss Measurement Calibration Measurement 
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ûekil 7: RE102 Horn Antenin Araya Girme Kayb× Ölç�m� / 

Figure 7: RE102 Horn Antenna Insertion Loss Measurement Calibration Measurement 

 

5.1.5 Ölo�m D�zeneùi ve Prosed�r� (Measurement Setup and Procedure) 

DGC· ye enerji verilmeden |nce deney d�zeneùi kontrol edilir. DGC· ye enerji verilir. DGC ve deney cihazlar× 

kararl× hale gelinceye kadar bir s�re beklenir. Deney d�zeneùinin fotoùraf× aüaù×da verilmiütir. Ölç�m al×c×s×n×n 

band geniüliùi ve |lç�m s�resi aüaù×daki tabloya g|re seçildi. Anten fakt|r� ve koaksiyel kablo araya girme kayb× 

seçildi. Ölç�m sonuçlar× aüaù×da verilmiütir.   

Before the EUT is energized the measurement setup was checked. Sufficient time was allowed for warming and 

stabilization of the EUT. The measurement setup are shown below. The measurement receiver bandwidth and measurement 

time was selected according to the following table. Antenna factors and insertion loss of coaxial cable were selected.  The 

measurment results are shown below.  

 

Frekans [kHz] 6dB Bandwidth Dwell Time [sn] Single Sweep Time [sn] 

10kHz -150kHz 1kHz 0,015 4,2 

150kHz ² 30MHz 10kHz 0,015 89,55 

30MHz ² 1GHz 100kHz 0,015 291 

1GHz ² 18GHz 1MHz 0,015 510 
Tablo 3: Ölç�m Ayarlar× / Table 3: Measurement Regulation 
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ûekil 8: RE102 Deney D�zeneùi Blok ûema / Figure 8: RE102 Test Measurements Block Diagram 
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ûekil 9: RE102 Anten Pozisyonlar× Blok ûema / Figure 9: RE102 Antenna Positions Block Diagram 
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Resim 8: RE102 G|sterge Paneli Üzerindeki Deùiüiklikler / Figure 8: Changes to the Instrument Panel for the RE102  

 

 
Resim 9: RE102 Ölç�m D�zeneùi / Figure 9: RE102 Measurement Setup 

 



 
 
 
 

Sayfa (Page)  
21/31 

TEST ve KONTROL HêZMETLERê A.Đ. 
 

Hasköy Sanayi Sitesi ødari Bina No:13 
Gebze – KOCAELø / TÜRKøYE 

 
DENEY RAPORU 
TESTING REPORT 

 
 
 

AB-387-T 

EMC 718 

09.18 

V.0 
 

Bu rapor, laboratuar×n yaz×l× izni olmadan k×smen kopyalan×p ooùalt×lamaz. úmzas×z ve m�h�rs�z raporlar geoersizdir. 
This report shall not be reproduced other than in full except with the permission of the laboratory. Test reports without signature and seal are not valid. 

TF07 (Rev 04) 09.07.2018 
  

 
Resim 10: RE102 Ölç�m D�zeneùi / Picture 10: RE102 Measurement Setup 

 

 
Resim 11: RE102 Ölç�m D�zeneùi / Picture 11: RE102 Measurement Setup 
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Resim 12: RE102 Ölç�m D�zeneùi / Picture 12: RE102 Measurement Setup 

 

 
Resim 13: RE102 Ölç�m D�zeneùi / Picture 13: RE102 Measurement Setup 
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Resim 14: RE102 Ölç�m D�zeneùi / Picture 14: RE102 Measurement Setup 

 

 
Resim 15: RE102 Ölç�m D�zeneùi / Picture 15: RE102 Measurement Setup 
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5.1.6 Sonuo (Result) 

DGC nin ve kumanda panelin giriü/ ç×k×ü hatlar×na ferrit n�ve at×lm×üt×r. Kumanda panelin g|vdesi 

al�minyum folyo ile kaplanm×üt×r. Bu üartlar alt×nda MIL STD 461F standard×na g|re RE102 Ground Application 

limitlerini saùlamaktad×r. Ortam g�r�lt�leri al×nm×üt×r. The EUT and control panel of the added are Ferrite core was 

discarded to the input / output lines. The housing of the control panel is covered with aluminum foil.The EUT under these 

conditions did pass the RE102 limit for Ground application. Ambient noises are shown.  

Measurement Results 

 
ûekil 10: Rod Anten B|lgesi, Ortam G�r�lt�s� (2MHz ² 30MHz) 

Figure 10: (Rod Antenna received ambient measurement result) 
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ûekil 11: Rod Anten B|lgesi, (2MHz ² 30MHz) 

Figure 11: (Rod Antenna received ambient measurement result)     

         

 
ûekil 12: Bikonik Anten B|lgesi, Anten Yatay, Ortam G�r�lt�s� (30MHz ² 200MHz)  

Figure 12: (Biconical Antenna received ambient measurement result)(Antenna Horizontal) 
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ûekil 13: Bikonik Anten B|lgesi, Anten Yatay (30MHz ² 200MHz) 

Figure 13: (Biconical Antenna received measurement result)(Antenna Horizontal) 
 

 
ûekil 14: Bikonik Anten B|lgesi, Anten Dikey, Ortam G�r�lt�s� (30MHz ² 200MHz)  

Figure 14: (Biconical Antenna received ambient measurement result)(Antenna Vertical) 
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ûekil 15: Bikonik Anten B|lgesi, Anten Dikey (30MHz ² 200MHz) 

Figure 15: (Biconical Antenna received measurement result)(Antenna Vertical) 

 
ûekil 16: Horn Anten B|lgesi, Anten Yatay, Ortam G�r�lt�s� (200MHz ² 1GHz)  

Figure 16: (Horn Antenna received ambient measurement result)(Antenna Horizontal) 
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ûekil 17: Horn Anten B|lgesi, Anten Yatay (200MHz ² 1GHz) 

Figure 17: (Horn Antenna received measurement result)(Antenna Horizontal) 
 

 
ûekil 18: Horn Anten B|lgesi, Anten Dikey, Ortam G�r�lt�s� (200MHz ² 1GHz)  

Figure 18: (Horn Antenna received ambient measurement result)(Antenna Vertical) 
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ûekil 19: Horn Anten B|lgesi, Anten Dikey (200MHz ² 1GHz) 

Figure 19: (Horn Antenna received measurement result)(Antenna Vertical) 

 
ûekil 20: Horn Anten B|lgesi, Anten Yatay (1GHz ² 3GHz) 

Figure 20: (Horn Antenna received measurement result)(Antenna Horizontal) 
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ûekil 21: Horn Anten B|lgesi, Anten Yatay (1GHz ² 3GHz) 

Figure 21: (Horn Antenna received measurement result)(Antenna Horizontal) 
 

 
 

ûekil 22: Horn Anten B|lgesi, Anten Dikey (3GHz ² 18GHz) 
Figure 22: (Horn Antenna received measurement result)(Antenna Vertical) 
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ûekil 23: Horn Anten B|lgesi, Anten Dikey (3GHz ² 18GHz) 
Figure 23: (Horn Antenna received measurement result)(Antenna Vertical) 
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